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REMARKS/ARGUMENTS 

Reexamination and reconsideration of this Application, withdrawal of the rejections, and 
formal notification of the allowability of all claims as now presented are earnestly solicited in 
light of the amendments and remarks herein. 

Claims 1-53 are pending in the application. New claims 52-53 have been added by this 
amendment. Support for the new claims may be found throughout the specification and in the 
original claims, particularly on pages 6-10. Claims 1 and 48 have been amended to clarify that 
the hydrogel matrix is administered in liquid form. This amendment is supported throughout the 
specification, such as on pages 5 and 10-11. Additionally, Claims 32 and 48 has been amended 
to clarify that polar amino acids can be present in a mixture. Further, Claim 48 has been 
amended to remove aminoguanidine, which is a less preferred optional ingredient of the matrix. 
Applicant submits that no new matter is introduced by this amendment. 

L 102(b) Rejection 

Claims 1-6, 16-17, 28 and 31 stand rejected as being anticipated by WO 98/55161 to 
Schacht et al The office relies upon the Schacht reference as disclosing a biopolymer matrix 
comprising a crosslinked gelatin/polysaccharide composition used in the form of a wound 
dressing. Applicant respectfully traverses this rejection. 

Claim 1, and all claims dependent thereon, recite that the hydrogel matrix is administered 
in liquid form to the ulcer. As clearly stressed in the present application, the preferred method of 
administration is by injection in and around the area of the ulcer. The cited reference is directed 
to a solid matrix composition that is applied in the form of a film, foam, fibers woven into tissue, 
etc. The Schacht reference does not suggest application of the matrix described therein in liquid 
form. As a result, Applicant respectfully requests reconsideration and withdrawal of this 
rejection. 

II. Obviousness Rejections 

Claims 1-10, 14, 16-28, 31-35, 37-44, and 46 stand rejected under U.S.C. §103(a) as 
being unpatentable over U.S. Patent No. 5,824,331 to Usala in view of the Jude reference and the 
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Miller reference. The Office relies upon the Usala reference as disclosing a hydrogel matrix that 
can promote vascularization. The Office relies upon the Jude reference as suggesting that nitric 
oxide and nitric oxide synthase have a deleterious effect on diabetic foot ulcers. The Miller 
reference is relied upon as suggesting that ischemic diabetic foot ulcers can be treated by 
"vascular repair." Applicant respectfully traverses this rejection. 

As noted in the Office Action, the f 331 patent is entirely silent as the treatment of any sort 
of ulcer. Rather, the Usala reference is directed to a device for release of hormones. The '331 
patent merely suggests, as noted in Example 8, that the matrix composition resulted in 
microvascular formation around an intramuscular transplant. 

The Office relies upon the combination of the Miller and Jude references as providing 
motivation to use the matrix described in the '331 patent in the treatment of a diabetic foot ulcer. 
However, these references actually fail to provide any suggestion that might lead one of ordinary 
skill in the art to the presently claimed invention. The Jude reference merely concludes that 
selective suppression of z'NOS activity might be beneficial in the treatment of diabetic foot 
ulcers. However, the Jude reference also cautions that suppression of /NOS could result in 
promotion of infection as NO is crucial to host defense. At most, the Jude reference is an 
invitation to experiment with NOS inhibitors. There is no experimental data in the Jude 
reference regarding the successful use of any treatment protocol for diabetic foot ulcers. The 
reference merely suggests a correlation between zNOS activity and diabetic foot ulcers, and 
concludes that suppression of /NOS might be beneficial in the treatment of such ulcers. 
However, the reference also suggests possible deleterious effects of suppression of NO and 
provides absolutely no guidance as to what type of "NOS inhibitor" might be a successful 
treatment option. Thus, one of ordinary skill in the art would view the Jude reference as nothing 
more than an invitation to experiment, and certainly not a reference that, in combination with the 
'331 patent and the Miller reference, would render the claimed invention obvious. 

Additionally, we note that independent Claims 1, 32, 48, and 52, are all directed to a 
method of treating an ulcer involving administration of a hydrogel matrix comprising gelatin and 
a long chain carbohydrate . There is no suggestion in the '33 1 patent that such ingredients are 
NOS inhibitors. Thus, even if one were to consider the Jude reference as suggestive of the use of 
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a NOS inhibitor in the treatment of a diabetic foot ulcer, the combination of Jude with the '331 
patent would still not result in Applicants' claimed invention because neither reference suggests 
that gelatin or long chain carbohydrates are considered NOS inhibitors. 

The Miller reference similarly fails to provide any motivation or suggestion that would 
lead one to utilize the hydrogel matrix of the '33 1 patent in the treatment of a diabetic foot ulcer. 
The Miller reference, a full copy of which is enclosed for reference by the Examiner, stresses the 
need for separate treatment protocols for the two main classes of diabetes-related ulcers; namely, 
ischemic ulcers and neuropathic ulcers. The Miller reference describes the ischemic ulcer as 
"secondary to vascular compromise 1 ' and notes that "without reconstructive vascular surgery ," 
the chances of healing is poor and amputation inevitable (page 759, second column, first full 
paragraph) (emphasis added). Similarly, the Miller reference suggests that an ischemic foot can 
be treated with vein graft reconstruction (page 760, first paragraph). 

With respect to neuropathic ulcers, the Miller reference actually teaches away from 
vascularization-related treatments by suggesting that it is mistaken to consider occlusive small 
vessel disease as having a significant role in chronic nonhealing neuropathic ulcers (page 759, 
last paragraph). Miller suggests that "intrinsic microvascular disease" is not a major etiologic 
factor in the neuropathic foot (page 760, first paragraph). 

Thus, the Miller reference merely suggests that in certain ulcers, specifically ischemic 
ulcers, vascular repair in the form of reconstructive vascular surgery is required to avoid 
amputation. For the treatment of neuropathic ulcers, the Miller reference suggests tissue 
debridement and relief from pressure at the site of the ulcer and teaches away from vascular- 
related therapies. 

The 33 1 patent suggests that the matrix described therein can promote formation of 
microvasculature. However, the Miller reference fails to teach or suggest that a treatment 
involving microvascular formation would be suitable for ulcer treatment. With respect to 
neuropathic ulcers, the Miller reference expressly discounts the suggestion that microvascular 
disease is an etiologic factor and, thus, teaches away from vascular-related treatments. The 
"vascular repair" language relied upon by the Examiner is only used by Miller in reference to the 
treatment of ischemic ulcers secondary to major vascular compromise in the foot. Miller stresses 
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that the type of vascular repair that is required is reconstructive vascular surgery , and there is 
nothing in the Miller reference that would suggest that a microvasculature- forming matrix would 
be helpful in the least. Thus, there is no teaching or suggestion in the Miller reference, when 
considered singly or in combination with the '331 patent and/or the Jude reference, that a matrix 
comprising gelatin and a long chain carbohydrate would be suitable for ulcer treatment. 
Accordingly, Applicant respectfully requests reconsideration and withdrawal of the rejection. 

Claims 1-51 stand rejected under U.S.C. § 103(a) as being unpatentable over 
WO 00/02999 to Usala in view of the Miller reference. Similarly, Claims 1-51 stand rejected as 
unpatentable over U.S. Patent No. 6,231,881 in view of the Miller reference. As with the 
previous rejection, the Examiner relies upon the Miller reference as providing the motivation to 
use the matrix described in the Usala references in the treatment of a diabetic foot ulcer. 
Specifically, the Examiner states that it would have been obvious to use the compositions in the 
Usala patent applications in the treatment of a diabetic foot ulcer because "therapy for diabetic 
foot ulcers include vascular repair of tissue." Applicants respectfully traverse these rejections. 

As noted above, the Miller reference defines "vascular repair 1 ' as reconstructive vascular 
surgery , and only suggests that such a treatment method would be successful for ischemic ulcers. 
With respect to neuropathic ulcers, the Miller reference actually teaches away from a 
microvascular-related treatment since the Miller reference suggests that intrinsic microvascular 
disease is not a major etiologic factor in such ulcers. Thus, it is clear the Miller reference only 
suggests that, for a certain kind of ulcer, treatment may include vascular repair in the form of 
reconstructive vascular surgery to restore blood flow to the foot. There is nothing in the Miller 
reference to suggest that a composition that induces microvasculature formation would be a 
successful treatment option for any kind of diabetes-related ulcer. Accordingly, Applicant 
respectfully submits that the Office is reading the term "vascular repair" far too broadly in light 
of the full teachings of the Miller reference. As a result, Applicant respectfully requests 
reconsideration and withdrawal of these rejections. 
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III. Obviousness-type Double Patenting Rejecting 

Claims 1-29, 31-42, 46-48, and 50-51 stand rejected under the judicially created doctrine 
of obviousness-type double patenting as being unpatentable over Claims 1-57 of U.S. Patent No. 
6,261,587 in view of the Miller reference. Again, the Examiner relies upon the Miller reference 
as suggesting the treatment of diabetic foot ulcers using "vascular repair 1 ' and concludes that it 
would have been obvious to use the claimed vascularization method of the c 587 patent in the 
treatment of such ulcers. Applicant respectfully traverses this rejection. 

Again, as noted above, the Miller reference actually defines vascular repair as 
reconstructive vascular surgery , and does not suggest that a composition capable of forming 
micro vasculature would be suitable for the treatment of any type of diabetes-related ulcer. One 
of ordinary skill in the art would not view a composition designed to promote the growth of 
localized microvasculature as equivalent to, or a replacement for, reconstructive vascular surgery 
designed to restore adequate blood flow to an appendage. There is nothing in Miller to suggest 
that the severe vascular compromise that is characteristic of ischemic ulcers would be overcome 
by localized microvasculature at the site of the ulcer. Instead, the clear teachings of the Miller 
reference indicate that reconstructive surgery is required to correct such a condition. 
Accordingly, Applicant respectfully requests reconsideration and withdrawal of this rejection. 

IV. Consideration Of Previously Submitted Information Disclosure Statements 

It is noted that an initialed copy of the PTO 1449 Forms that were submitted with 
Applicants' Information Disclosure Statements filed October 30, 2001, April 3, 2002, and May 
18, 2004 have not been returned to Applicants' representative with the Office Action. 
Accordingly, it is requested that an initialed copy of these Form 1449's be forwarded to the 
undersigned with the next communication from the PTO. In order to facilitate review of the 
references by the Examiner, a copy of the Information Disclosure Statements and the Form 
1449's are attached hereto. Copies of the cited references were provided at the time of filing the 
original Information Disclosure Statements, and, therefore, no additional copies of the references 
are submitted herewith. Applicants will be pleased to provide additional copies of the references 
upon the Examiner's request if it proves difficult to locate the original references. 
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It is believed that all pending claims are now in condition for immediate allowance. It is 
requested that the Examiner telephone the undersigned should the Examiner have any comments 
or suggestions in order to expedite examination of this case. 

It is not believed that extensions of time or fees for net addition of claims are required, 
beyond those that may otherwise be provided for in documents accompanying this paper. 
However, in the event that additional extensions of time are necessary to allow consideration of 
this paper, such extensions are hereby petitioned under 37 CFR § 1.136(a), and any fee required 
therefore (including fees for net addition of claims) is hereby authorized to be charged to Deposit 
Account No. 16-0605. 



Customer No. 00826 
ALSTON & BIRD LLP 

Bank of America Plaza 

101 South Tryon Street, Suite 4000 

Charlotte, NC 28280-4000 

Tel Raleigh Office (919) 862-2200 

Fax Raleigh Office (919) 862-2260 



"Express Mail" Mailing Label Number EV 387070147 US 
Date of Deposit: September 10, 2004 

I hereby certify that this paper or fee is being deposited with the United States Postal Service "Express Mail Post 
Office to Addressee" service under 37 CFR 1.10 on the date indicated above and is addressed to: 
MAIL STOP AMENDMENT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 
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Ess&H&ifflg of Pressure 
Ulcer Treatment 

The Diabetic Experience 

O. FRED MILLER III, MD 



background. Diabetes accounts for over half of the 
lower extremity amputations in the United States. 
However, ulcers of the diabetic foot can often be treated 
successfully and amputations avoided. 
objective. To review treatment of diabetic foot ulcers. 
results. Physicians must recognize the critical clinical 
and diagnostic features of ischemic and neuropathic 
ulcers. Therapy is directed towards vascular repair in 
the ischemic ulcer and relief of weight bearing through 
casting and shoes with molded insoles in the neuro- 
pathic ulcer Sound principles of wound care apply to 
all ulcers. 

conclusion. For successful preventive foot care pa- 
tients and physicians need to understand how and why 
ulcers form and the rationale for the types of footwear 
and care necessary to prevent ulcers. J Dermatol Surg 
Oncol 1993;19:759-763. 



Diabetes accounts for more than half of the 
lower extremity amputations in the United 
States. In 1987 the cost of lower extremity 
amputations in diabetics approximated one 
half billion dollars. 1 It is estimated that foot care programs 
could reduce amputations by 44 to 85%. 2 To reduce and 
prevent amputations and the attendant morbidity, mor- 
tality, and cost, the dermatologist must have an under- 
standing of the pathogenesis of diabetic foot ulcers and 
be competent in teaching patients foot care preventive 
medicine. 

Two distinctive types of diabetic ulcers can be identi- 
fied: neuropathic and ischemic. Although components of 
neuropathy and ischemia might be seen in the same pa- 
tient, most ulcerations have a predominant etiologic fac- 
tor and characteristic clinical features with therapy di- 
rected effectively towards either the compromised blood 
supply or the neuropathy. Infection may be a significant 
complicating factor in either type of ulcer. Specific cuta- 
neous signs of diabetes, eg, necrobiosis lipoidica diabeti- 
corum, idiopathic bullae, and diabetic dermopathy, are 
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not noted with increased frequency with either type of 
ulcer. 

The ischemic ulcer secondary to vascular compromise 
appears in the setting of signs of a cool foot, dependent 
rubor, pallor on elevation, atrophic shiny skin, and di- 
minished-to-absent dorsalis pedis and/or posterior tibial 
pulses and symptoms of intermittent claudication and leg 
pain in the supine position eased by dependency (Figure 
1). Without reconstructive vascular surgery the prognosis 
for healing is poor and amputation inevitable. If the oc- 
clusive vascular disease is correctable, the ulcer will gen- 
erally heal quickly with basic wound care after surgery. 

The neuropathic ulcer is essentially a pressure ulcer in 
an individual with absent or distorted foot sensation. Al- 
though most commonly seen with diabetes, morphologi- 
cally similar pressure ulcers can be seen associated with 
other neuropathies, eg, familial neuropathy, leprosy, 
tabes dorsalis, and various neurological syndromes. Neu- 
ropathic ulcers, located over pressure points, especially 
the first and fifth metatarsal heads and great toes, are 
classically well circumscribed with surrounding exuber- 
ant white callus-like material (Figure 2). The asympto- 
matic insensate foot has normal temperature and color 
and usually strong pulses. Neurologically, touch, pres- 
sure, and proprioception are impaired or lost. 

Neuropathy affects not only sensory, but also motor 
and autonomic nerves. Motor neuropathy leads to dener- 
vation of small foot muscles. As muscles weaken and 
waste, foot bone relationships are altered, resulting in 
hammer toes, claw toes, pes cavus deformity, and abnor- 
mal bony pressure points with increased weight bearing 
over the metatarsal heads. 3 Autonomic nerve involve- 
ment accounts for the dryness, scaling, and fissuring as- 
sociated with decreased sweating. Patients with sympa- 
thetic neuropathy can develop Charcot foot, the 
distinctive model of the joint-destructive, bone-fractur- 
ing process in the insensate foot. The warm foot with 
sympathetic neuropathy presents with edema, hypere- 
mia, and an intact circulation. Within a few weeks or 
many months midfoot bone and joint destruction leaves a 
permanent variably deformed foot (Figure 2). 4 

The common mistaken opinion that occlusive small 
vessel disease plays a significant role in nonhealing neu- 
ropathic ulcers can result in unnecessary amputations. 
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Figure 1. Ischemic ulcer in foot with dependent rubor and 
reduced pulses. 



Intrinsic microvascular disease is not a major etioiogic 
factor, although large vessel disease can account for is- 
chemia in the neuropathic foot. Atherosclerosis occurs 
most commonly in the femoropopliteal segment. In dia- 
betics a higher incidence of tibial and peroneal artery 
occlusion is seen. A diabetic with an ischemic foot and 
strong popliteal pulse must be evaluated for tibial artery 
occlusion and possible vein graft reconstruction from the 
popliteal artery to either the dorsalis pedis or posterior 
tibial arteries. 5 

Brand's studies 6 demonstrate how an insensate foot 
with good blood supply may suffer local ischemia and 
tissue breakdown from the continuous low pressure of 
ill-fitting shoes, the trauma from foreign objects and most 
commonly from just the repetitive moderate stresses of 
everyday walking. In an individual with intact foot sen- 
sation, the perception of tenderness and changing 
thresholds of foot pain lead to conscious or unconscious 
alterations in gait, discontinuation of activity, or removal 




Figure 2. Neuropathic ulcer with callus on insensate, deformed 
(Charcot) foot. 



of footwear. In contrast, the individual with an asympto- 
matic insensate foot will not be aware of the warning 
signals of early inflammation and can continue walking 
on a pressure point until local inflammation is followed 
by tissue damage and, eventually, ulceration. 

Neurologic and vascular evaluation of the insensate 
foot with or without ulceration involves the potential 
consultation and collaboration of a large group of spe- 
cialists. The sine qua non of successful evaluation and 
management is a common understanding of pathogene- 
sis, eg, lack of sensation and increased weight bearing on 
pressure points. Sensation level is assessed grossly with a 
cotton Q-tip on the toe pads, metatarsal heads, instep, 
and heel of the supine patient. The patient then sits with 
foot rested on the opposite knee and is asked to localize 
the area of perceived touch. Often some sensation will be 
intact, but the patient will not be able to localize the site of 
touch. A more precise and predictive indicator of sensory 
level is the nylon filament, which is applied to the plantar 
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aspect of the foot and bends at 10 grams of pressure. With 
eyes closed the patient indicates each time pressure is felt. 
Normal sensation levels detect 1 to 2 grams of pressure. 
Inability to sense 10 grains of pressure places a foot at 
considerable risk for ulceration/ 

If pulses (femoral, popliteal, dorsalis pedis, posterior 
tibial) are not palpable or there are clinical signs of ische- 
mia, noninvasive vascular evaluation is immediate, con- 
sisting of a Doppler study with attention to wave form 
and ankle brachial index. If the ankle pressure is higher 
than anticipated by the wave form, the patient likely has 
medical calcinoses. Toe photoplethysmography is used to 
better define distal runoff into the foot. Angiography is 
utilized to localize vessel occlusion and potential need for 
revascularization. 

Treatment is never as effective as prevention, which is 
the ultimate goal in the reduction of lower extremity am- 
putations. Foot care education must bring patients to an 
understanding of their disease and a knowledge of why 
ulcers occur. At-risk patients receive a basic foot care 
handout that stresses daily inspection of the feet for red- 
ness, swelling, or calluses, and the need to consult a phy- 
sician for any changes in the feet. Footwear is crucial both 
in the prevention of ulcers and in the maintenance of an 
intact foot once an ulcer has healed. Localized pressures 
on the soles can be reduced by spreading stress over the 
whole surface of the sole and for most diabetics, this can 
be accomplished by running shoes 8 with molded inserts. 
For a severely deformed Charcot foot, a soft leather 
molded shoe might be required. However, shoe sizes 
change as neuropathy alters muscles and bones and a 
correctly fitted shoe might be ill-fitting and even harmful 
in the future. Daily examination for new areas of ery- 
thema or callus, indicative of new pressure sites, is critical. 

If an ulcer is present, two aspects of therapy are abso- 
lutely essential for healing: thorough debridement and 
total relief from pressure on the ulcer site. All neuropathic 
ulcers are debrided aggressively and promptly without 
anesthesia in the clinic. Necrotic tissue and callus must be 
completely excised to provide a clean ulcer base in prepa- 
ration for granulation tissue and reepithelialization. En- 
zyme preparations and wet-to-dry methods do not sub- 
stitute for thorough mechanical debridement. Total relief 
from pressure can be difficult to accomplish. Patients do 
not realize that just a few steps in bare feet or in nonsup- 
porting soft slippers can damage the reepithelializing 
ulcer bed. Insensate patients should never go barefoot. 
Despite crutches, orthoses, and instruction, some pres- 
sure on the ulcer seems inevitable. Relief from pressure 
can be effected by total contact casting that protects the 
foot, distributes stress, and allows the patient to be mobile 
and continue with some daily activities (Figure 3). Casts 
can be applied for periods of 3 to 6 weeks but only after 
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ulcers are free of infection with a clean ulcer bed. 6 Our 
modified technique of casting, a three layered gel-plas- 
ter-glass method, provides the healing quality of the gel 
cast, the solid structure of the plaster cast, and fiberglass 
for additional protection and immediate ambulation. 

If a total contact cast cannot be applied, a healing shoe 
or a rocker orthosis might be effective. Healing shoes 
(Figure 4) and orthoses with molded inserts of Plastazote 
to fit the ulcerated foot do not remove or distribute pres- 
sures as effectively as the contact casts. Patients must 
always wear only the prescribed footwear with even one 
or two step ambulation. 

The role of infection is controversial. The clinical ap- 
pearance generally dictates the use of antibiotics. Most 
superficial ulcers without inflammatory signs of ery- 
thema, warmth, and fluctuance will not require antibiotic 
therapy. Cellulitis or signs of deep soft tissue foot infec- 
tion require hospitalization with intravenous antibiotics 
and bed rest. Tissue necrosis and fetid odor suggest an- 
aerobic infection. Deep foot infection with abscess for- 
mation requires aggressive debridement, incision, and 
marsupialization to allow adequate drainage. Antibiotic 
therapy never supplants the need for drainage and de- 
bridement of an infected foot and will frequently fail if 
the wound is not opened. Cultures from foot ulcers will 
often be polymicrobial and unreliable if a superficial 
swab is taken from the ulcer bed or through the ulcer. 
More reliable methods for obtaining cultures include: as- 
piration of fluctuant or bullous areas, swabs of express- 
ible purulent drainage, or biopsy. Many uncomplicated 
infected superficial ulcers will grow gram positive cocci 
and can be treated on an outpatient basis. 9 

The x-ray image changes of diabetic osteopathy — 
demineralization, resorption, and fractures — must be 
distinguished from osteomyelitis to reduce unnecessary 



Figure 3. Healing shoe toith molded Plastazote insole. 




762 MILLER 

ORIGINAL ARTICLES 




Figure 4. Walking contact gel-plaster-glass cast 



antibiotic therapy and amputations. This distinction can 
often be difficult even with scans and magnetic resonance 
imaging. 10 - 12 Bone exposed in ulcers is likely to become 
infected. Shards of bone in the ulcer should be removed 
and any soft infected exposed bone cut back with a ron- 
geur to healthy, vigorously bleeding, intact bone. 

Wound care adheres to the application of basic princi- 
ples after the ulcer has been thoroughly debrided. Wet- 
to-dry saline dressings play little role in a clean wound 
and damage the new epithelium. The clean healing ulcer 
should remain quiescent with avoidance of too frequent 
manipulation either from outside pressures or too fre- 
quent or toxic dressings. Povidone iodine, peroxide, and 
other antiseptics can be toxic to fibroblasts and should be 
avoided. 13 Because a moist environment promotes re- 
epithelialization, desiccation and eschars impede the epi- 
thelialization process and must be prevented. Continu- 
ous moist saline dressings can provide an optimal 
environment for healing. Topical antibiotic ointments, eg, 
mupirocin with antistaphylococcal activity prevents des- 
iccation of the wound base. Benzoyl peroxide promotes a 
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moist antiseptic wound bed and might also stimulate 
granulation tissue. 14 Growth factors, not yet generally 
available, attract fibroblasts and other cells involved in 
the early phases of wound healing. 15 Trials with topical 
preparations are difficult to evaluate in diabetic foot 
ulcers because of the inability to keep the area pressure 
free during the study period unless bed rest is imposed. 

Because dry, fissured skin is more prone to ulceration, 
the insensate foot skin should be kept soft and pliable 
with petrolatum or other emollients. Petrolatum, used as 
an emollient, penetrates to all levels of the stratum cor- 
neum and provides protection in the form of an imper- 
meable barrier. 16 If suspected, tinea pedis should be con- 
firmed mycologically and treated aggressively. 

Wound dressings should be as thin as possible because 
a foot with bulky dressings forced into a shoe can create 
new pressure points and render molded inserts ineffec- 
tive. If an ulcer requires bulky dressings, casting or special 
orthoses are likely indicated. 

Occlusive opaque dressings have not been generally 
acceptable on insensitive sites that bear pressure. Neither 
patient nor caretaker can visualize on a day-to-day basis 
any changes in the wound. Because pressure and friction 
are difficult to control in the insensate foot, maceration 
with extension of the ulceration can occur beneath the 
dressing. 

Despite medical and mechanical therapy, some neuro- 
pathic ulcers do not heal or become infected. Bone-re- 
moving surgery might be the necessary therapeutic op- 
tion, but the surgical focus is always the optimal 
restitution of weight bearing. As bones are removed, new 
potentially dangerous sites of weight bearing can be 
created. 

Attention must be given to the newly healed diabetic 
foot ulcer. The shear stresses of walking can tear a fragile, 
new inflexible scar. Therefore, the patient should learn to 
take short steps in well fitted shoes with molded insoles 
and should make any lifestyle changes necessary to pre- 
vent recurrence or new ulcers on other sites. 6 

Most ulcers on the diabetic foot can be healed and 
amputations prevented if physicians teach preventive 
foot care and treat ulcers based on an understanding of 
the types and etiology of ulcers and basic principles of 
wound care. 
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